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(54) V-belt-type automatic transmission for vehicle 

(57) To achieve this, a V-belt-type automatic trans- 
mission for a vehicle is provided with a drive pulley 38 
and a driven pulley 48, wherein a plurality of centrifugal 
weights 42 and 43 arranged between a movable pulley 
piece 40 of a drive pulley 38 and a cam plate 41 are 
moved in a radial direction by the centrifugal force, the 
wrapping radius of the V-belt 67 wound around the drive 
pulley 38 and the driven pulley 48 is changed, a maxi- 
mum gear ratio in a low-speed rotation range and a min- 
imum gear ratio in a high-speed rotation range are set, 
the movement in a radial direction of the centrifugal 
weight 43, one of the plurality of centrifugal weights 42 
and 43, is actually prevented by the stopper surface 40h 
at the rotational speed in a middle-speed rotation range, 
and the middle gear ratio is set. The centrifugal weight 
43 is made lighter than the remaining centrifugal weight 
42, and the stopper surface 40h is sloped, and therefore 
a pressing force pressing the centrifugal weight 43 
against cam plate 41 will be generated. 
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Description 

[0001] The present invention relates to a V-belt-type 
automatic transmission for a vehicle comprising centrif- 
ugal weights, mounted on a vehicle such as a motorcy- 
cle. 

[0002] In the related art, for example, a V-belt-type au- 
tomatic transmission mounted on a motorcycle compris- 
es a V-belt wound around and extending between a 
drive pulley provided at the end of a crankshaft of an 
internal combustion engine and a driven pulley provided 
on a driven shaft linked to a rear axle 12 by a final re- 
duction gear. 

[0003] When rotational speed of the internal combus- 
tion engine increases, with respect to the drive pulley, a 
movable pulley pressed by a weight roller moving out 
radially under centrifugal force approaches a fixed pul- 
ley piece, while with respect to the driven pulley, a mov- 
able pulley piece urged by a spring moves away from 
the fixed pulley piece against the spring force. Thus the 
wrapping radius of the V-belt of drive pulley and driven 
pulley is automatically changed, and the gear ratio de- 
creases. 

[0004] A V-belt-type automatic transmission is shown, 
for example, in Japanese Patent Laid-open Publication 
No. Sho. 59-113353, where in a middle speed range, 
between a low-speed rotation range where the gear ra- 
tio is set at maximum and a high-speed rotation range 
where the gear ratio is set at minimum, a middle gear 
ratio is obtained having a value between in the two gear 
ratios. 

[0005] In the fourth embodiment of the transmission 
apparatus disclosed in this Japanese Patent Laid-open 
Publication, a pair of sloped surfaces on which a weight 
rolls are provided on a rear surface of a right pulley el- 
ement of a drive pulley. The stopper surface of one of 
the pair of sloped surface is arranged radially more in- 
ward than the stopper surface of other sloped surface, 
and the weight comes into contact with the stopper sur- 
face of the other sloped surface, in the middle-speed 
rotation range. Thus radial movement is prevented and 
the middle gear ratio is set. 

[0006] Generally, in a driven pulley of a V-belt-type au- 
tomatic transmission, a movable pulley piece is urged 
towards a fixed pulley piece by the spring force of a cy- 
lindrical shaped pressed coil spring, and the movable 
pulley piece moves in an axial direction against or urged 
by the spring force in the event of change in the wrap- 
ping radius of the V-belt A spring guide is also provided 
inside the spring, and the spring guide prevents the 
spring from collapsing or bending. 
[0007] The right pulley element of the transmission 
disclosed in the Japanese Patent Laid-open Publication 
moves further in the axial direction by the weight rolling 
on the other sloped surface in the high-speed rotation 
range, and so a gap in the axial direction is arranged 
between the weight, coming into contact with the stop- 
per surface of the other sloped surface and prevented 



from moving in the radial direction, and the right pulley 
element. As a result, due to engine vibrations, etc., there 
is relative movement in the axial direction between the 
right pulley element and the weight, and a cover, sand- 
5 wiching the right pulley element and the weight, and the 
weight collide causing abrasion, and the weight is pre- 
vented from moving smoothly in the radial direction, 
therefore possibly causing difficulty in smooth transmis- 
sion. 

*o [0008] With respect to the driven pulley, as a result of 
friction with a spring guide partly coming into contact 
with the internal circumference of the spring to enable 
its function when the spring is expanded or contacted, 
or as a result lack of smooth spring contraction due to 

*5 contact of the spring against a tip of the spring guide 
during spring contraction, the movable pulley piece may 
be prevented from moving smoothly, and transmission 
may not be operated smoothly. 

[0009] The present invention has been conceived in 
2 o view of the above described situation, and an common 
object of the present invention disclosed in claim 1 
through 4 is to provide a V-belt-type automatic transmis- 
sion for vehicles that is capable of smooth transmission. 
[0010] The invention disclosed in Claim 1 of this ap- 
25 plication is A V-belt-type automatic transmission for a 
vehicle : having a wrapping radius of a V-belt, which is 
wound around a drive pulley provided on a drive shaft 
of an engine and a driven pulley provided on the driven 
shaft to transmit torque of the drive shaft to the driven 
30 shaft, changed based on movement in a radial direction 
along both guide surfaces of a plurality of centrifugal 
weights arranged between a pulley side guide surface 
provided on a movable pulley piece of a drive pulley and 
a cam side guide surface provided on a cam plate, a 
maximum gear ratio in a low-speed rotation range and 
a minimum gear ratio in a high-speed rotation range are 
set, and some of the plurality of centrifugal weights are 
actually prevented from moving in a radial direction at a 
speed faster than a prescribed rotational speed in a mid- 
dle-speed rotation range, to thereby set a middle gear 
ratio in a middle-speed rotation range, wherein some of 
the centrifugal weights are lighter than the remaining 
centrifugal weights. 

[0011] In the invention disclosed in Claim 1 , in a high- 
speed engine rotation range, some of the centrifugal 
weight actually prevented from moving in a radial direc- 
tion never move in a radial direction along the both guide 
surfaces, and so a space is arranged between some of 
the centrifugal weights and a pulley side guide surface 
or cam side guide surface. In this state, vibrations of the 
engine, etc. are transmitted to the drive pulley and cause 
the drive side movable pulley piece, cam plate and some 
of the centrifugal weights to move relative to each other, 
and some of the centrifugal weights sometimes collide 
with the pulley side guide surface and cam side guide 
surface. However, the weight of some of the centrifugal 
weights are lighter than the remaining centrifugal 
weights so that the energy caused by the collision de- 
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creases and the wear of each pulley side guide surface, 
cam side guide surface and centrifugal weight decreas- 
es. As the energy caused by the collision is small, noise 
due to collisions is smaller and noise is reduced. 
[001 2] As a result, wear of each pulley side guide sur- 
face, cam side guide surface and centrifugal weight is 
reduced, and so the centrifugal weight can .move 
smoothly in the radial direction, and smooth transmis- 
sion is made possible. Also, wear of those parts is re- 
duced, and transmission characteristics that have been 
set over the long term can be kept. Moreover, the noise 
due to collision of centrifugal weights is reduced. 
[0013] The invention disclosed in claim 2 is a V-belt- 
type automatic transmission for a vehicle, having a 
wrapping radius of a V-belt, which is wound around a 
drive pulley provided on a drive shaft of an engine and 
a driven pulley provided on the driven shaft to transmit 
torque of the drive shaft to the driven shaft, changed 
based on movement in a radial direction along both 
guide surfaces of a plurality of centrifugal weights ar- 
ranged between a pulley side guide surface provided on 
a movable pulley piece of a drive pulley and a cam side 
guide surface provided on a cam plate, a maximum gear 
ratio in a low-speed rotation range and a minimum gear 
ratio in a high-speed rotation range are set, and some 
of the plurality of centrifugal weights are actually pre- 
vented from moving in a radial direction at a speed faster 
than a prescribed rotational speed in a middle-speed ro- 
tation range, to thereby set a middle gear ratio in a mid- 
dle-speed rotation range, wherein a stopper surface 
provided on the movable pulley piece, which actually 
prevents some of the centrifugal weights from moving 
in a radial direction, or a stopper surface provided on 
the cam plate : are sloped so that a pressing force for 
pushing some of the plurality of centrifugal weight 
against the cam plate is generated based on contact of 
some of the plurality of centrifugal weights against the 
stopper surface. 

[0014] In the present invention disclosed in Claim 2, 
in the high-speed rotation range of the engine, some of 
the centrifugal weights are prevented from moving in the 
radial direction, and never move in the radial direction 
along the two guide surfaces. Therefore a space is 
formed between the part of the centrifugal weight and a 
pulley side guide surface or a cam side guide surface. 
In the state above, when engine vibration etc. is trans- 
mitted to the drive pulley, and a force causing relative 
movement between the drive side movable pulley piece 
and the cam plate and some of the centrifugal weights 
acts, some of the centrifugal weights are pressed 
against the cam plate by a pressing force generated by 
contacting the sloped stop surface, and collisions with 
the pulley side and cam side guide surface are reduced. 
Therefore wear of pulley side guide surface, cam side 
guide surface and centrifugal weight s are suppressed, 
and the noises caused by the collisions are also sup- 
pressed. 

[0015] As a result, the occurrence of collisions of the 
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centrifugal weights is suppressed and the wear of the 
pulley side guide surface, cam side guide surface and 
centrifugal weight caused by collision is reduced, so that 
the centrifugal weight can move in the radial direction 

5 smoothly and transmission can be performed smoothly. 
Also, as wear of those components is reduced, trans- 
mission characteristics can be maintained over the long 
term. Furthermore, noise caused by the collision of the 
centrifugal weights can be reduced. 

10 [0016] The invention disclosed in Claim 3 is a V-belt- 
type automatic transmission for a vehicle, provided with 
a drive pulley attached to a drive shaft of the engine, a 
driven pulley attached to a driven shaft, and a V-belt 
wound around the drive pulley and the driven pulley to 

*s transmit the rotational power of the drive pulley to the 
driven pulley, the wrapping radius of the V-belt around 
the drive pulley and the driven pulley being changed by 
moving a movable pulley piece of the drive pulley 
against force of a spring in response to the movable pul- 

20 ley piece of the drive pulley being moved by centrifugal 
force of the centrifugal weights, wherein the spring is a 
cylindrical coil spring, and an outer peripheral surface 
of a tip of the cylindrical spring guide arranged inside 
the spring has a tapered shape, with the outer diameter 

25 becoming smaller towards the end. 

[0017] According to the present invention as dis- 
closed in claim 3, a space which becomes wider at its 
end is formed between an periphery of the spring and 
an outer periphery of the end of the spring guide. There- 
sa fore when speed is changed and a movable pulley piece 
of driven pulley moves as a movable pulley piece of the 
drive pulley is moved by centrifugal force and the spring 
is compressed, a wire rod wounded in a spiral will not 
be dragged in by contacting with the end of the spring 

35 guide 

[0018] As a result, the movable pulley piece of the 
driven pulley can move smoothly and enables smooth 
transmission. As only the end of the spring guide has a 
tapered shape, the spring can be prevented from col- 
40 lapsing or bending at any other part of the spring guide 
other than its end, and therefore the function of the 
spring guide will not be lost. 

[0019] The invention disclosed in Claim 4 is the V-belt- 
type automatic transmission for a vehicle disclosed in 
45 Claim 3 with a spring guide formed with synthetic resin 
with self lubrication characteristics. 
[0020] According to the invention disclosed in Claim 
4, when the spring makes sliding contact with the spring 
guide, the frictional force on the spring is kept small by 
50 the lubrication characteristics of the spring guide itself. 
As a result, the spring can be extended and compressed 
smoothly, and so transmission can be performed 
smoothly. 

[0021] Embodiments of the present invention will be 
55 now described with reference to Fig. 1 to Fig. 10. 

Fig. 1 A left side elevation of the rear part of the 
motorcycle mounted with a V-belt-type auto- 
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matic transmission of the present invention. 
Fig. 2 A schematic cross sectional drawing taken 

along line ll-ll in Fig. 1 . 
Fig. 3 A diagram along arrows III in Fig. 2. with the 

cover of the transmission case removed. 
Fig. 4 A diagram of a rear side of the drive side 

movable pulley piece. 
Fig. 5 A cross sectional drawing taken along line 

V- V in Fig. 4. 

Fig. 6 A cross sectional drawing taken along line 

VI- V! in Fig. 4. 

Fig. 7 An enlarged view of essential portions of Fig. 

5, with the drawing describing the pressing 
force against the cam plate. 

Fig. 8 An enlarged cross section of the driven pul- 
ley. 

Fig. 9 An enlarged drawing of the spring guide. 

Fig. 10 A drawing describing the operational char- 
acteristics of V-bell-type automatic transmis- 
sion. 

[0022] Fig. 1 shows a rear part of scooter-type motor- 
cycle 1 fitted with a V-belt-type automatic transmission 
for a vehicle of the present invention. A power unit 3 
arranged below a vehicle frame 2 comprises an internal 
combustion 4 as an engine, and a transmission 6 (refer 
to Fig. 3) transmits the power from the internal combus- 
tion engine 4 to rear wheel 5. The transmission 6 is 
stored in a transmission case 7. A hangar bracket (not 
shown in the drawing) provided in a protruding condition 
above the crankcase 11 (refer to Fig. 2) of a hangar 
bracket 9 and the internal combustion 4 provided in a 
protruding condition above and in front of transmission 
case 7 of power unit 3 are both mounted so as to be 
able to swing about a pivot shaft 8 held by a pair of left 
and right brackets provided above a sloping part extend- 
ing above and diagonally to the rear part of vehicle frame 
2. As the rear part of the power unit 3 is supported by 
the vehicle frame 2 via a shock absorber 10, the power 
unit 3 is can move back and forth in a vertical direction 
toward the vehicle frame 2 with the pivot shaft 8 set as 
its center. 

[0023] As shown in Fig. 2 and Fig. 3, the transmission 
case 7 is made up of a left crankcase 1 1 L of the crank- 
case 11 divided left and right and formed integrally with 
the case body 7a, and a cover 7b attached to case body 
7a on the left side. It is also arranged on the left side of 
a motorcycle 1 while extending from the crankcase 11 
of the internal combustion 4 in the vicinity of the rear 
axle 12. On the cover 7b, a cover 13 with a shroud is 
mounted, and a V-belt 67 is cooled by the air sucked in 
from the shroud and blown by the fan arranged on the 
rear surface of a drive side fixed pulley piece which is a 
constitutional element of a drive pulley of automatic 
transmission 35 which will be described later 
[0024] The internal combustion engine 4 is a single 
cylinder 4-cycle SOHC (single over-head camshaft) 
type water cooled internal combustion engine. A cylin- 



der 14 arranged with its axial line oriented slightly diag- 
onally above and in front of motorcycle 1 , and a cylinder 
1 5 are laid on top of one another and connected by bolts. 
A crankshaft 1 9 rotatably supported by left side and right 
5 side crankcases 11L, 11 R via respective ball bearings 
17, 1 8 is connected to a piston 20 fitted into the cylinder 
14 so as to slide in a reciprocating manner via a con- 
necting rod 21 . The crankshaft 1 9 is rotated and driven 
by reciprocation of the piston 20. 

w [0025] An intake port connected to a carburetor 22 via 
an intake pipe, and an exhaust port connected to an ex- 
haust pipe, are arranged on the cylinder head 15. In a 
valve chamber made up of a cylinder head 1 5 and a cyl- 
inder head cover 16 connected to the cylinder head 15 

15 with bolts, a cam shaft 23 made up of an intake cam and 
an exhaust cam, each driving so as to open the intake 
valve and exhaust valve via rocker arms, is supported 
rotatably in the cylinder head 15. An air suction pipe 24, 
which supplies air taken in from air cleaner via a reed 

20 valve device as exhaust secondary air is connected to 
the exhaust port. An air amount control valve 25 which 
controls the amount of exhaust secondary air is provid- 
ed in the air suction pipe 24, and reference numeral 26 
is a spark plug mounted projecting into the fuel chamber 

25 27. 

[0026] A cam drive sprocket 28 and a sprocket 29 for 
an oil pump and a water pump are spline connected to 
a part of the crankshaft 19, projecting to the right side 
from a ball bearing 1 8, close to the ball bearing 1 8. The 

30 cam drive sprocket 28 is connected to and drives the 
cam driven sprocket 30 spline connected to the cam 
shaft 23 via a timing chain 31 wound between the two 
sprockets 28 and 30. The cam shaft 23 is rotated at 1/2 
the rotational speed of the crankshaft 1 9. A pump drive 

35 sprocket 29 is connected to and drives a pump driven 
sprocket spline connected to the pump shaft via a chain. 
A starter driven gear 33 connected to and driven by a 
starter motor 32, and an alternator 34, are provided at 
the right side of the right end part of the crankshaft 1 9. 

40 [0027] The transmission 6 is provided with a V-belt- 
type automatic transmission 36, centrifugal-type start- 
ing clutch and final reduction gear 37. The drive pulley 
38 of the V-belt-type automatic transmission 35 is ar- 
ranged at the left end of the crankshaft 1 9 extending to 

45 the left side of a ball bearing 17. A drive pulley 38 is 
provided with a drive side fixed pulley piece 39 spline 
connected close to the left end of crankshaft 19, as a 
drive shaft, a drive side movable pulley piece 40 posi- 
tioned to the right side of the drive side fixed pulley piece 

50 39, a cam plate 41 fitted to crankshaft 19 and positioned 
to the right side of the movable pulley piece 40, and 
weight rollers 42 and 43 as a plurality of centrifugal 
weights arranged between the drive side movable pulley 
piece 40 and the cam plate 41 . 

55 [0028] The cam plate 41 is fixed in the axial direction 
of the crankshaft 1 9 with a sleeve 44 joined at the drive 
side fixed pulley piece 39 and outer periphery of crank- 
shaft 1 9, so that the cam plate 41 , drive side fixed pulley 
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piece 39 and sleeve 44 rotate integrally with the crank- 
shaft 19. The drive side movable pulley piece 40 is fitted 
into the outer periphery of a slide collar 45 slidably fitted 
into in an outer periphery of the crankshaft 1 9 in an axial 
direction of the crankshaft 19, and is fixed integrally with 5 
the slide collar 45 in an axial direction by a detent ring. 
An engagement piece 46 fixed on the cam plate 41 is 
fitted to a projecting piece 40a formed on a rear surface 
of the drive side movable pulley piece 40 opposite to a 
contact surface of a V-belt 67, to be described later, in 10 
such a state that it is slidable in the axial direction and 
fixed in the rotating direction, which means that the drive 
side movable pulley piece 40 can move in the axial di- 
rection of the crankshaft 1 9 and also rotate together with 
cam plate 41 . is 
[0029] As shown in Fig. 4 through Fig. 6, on a rear 
surface of drive side movable pulley 40, 6 pulley side 
guide surfaces 40b, 40c for guiding a plurality of weight 
rollers 42, 43, are formed extending in a radial direction 
of the crankshaft 1 9, and consisting of curved surfaces 20 
or sloped surfaces sloping down to the cam plate 41 as 
it runs radially outwards relative to the plane surface 
which is at right angles to a rotating axis line L of the 
crankshaft 19 (hereafter also referred as orthogonal 
plane surface) , and formed in a peripheral direction of 25 
the drive side movable pulley piece 40 keeping a radial 
clearance. Also, on both sides in a peripheral direction 
of each pulley side guide surface 40b, 40c, a pair of ribs 
40d, 40e are formed with a clearance slightly wider than 
the length of a weight roller 42, 43 in an axial direction. 30 
On the surface of the cam plate 41 at a drive side mov- 
able pulley piece 40 side, a cam side guide surface 41a 
is formed with a circular surface sloped down to the drive 
side movable pulley piece 40 as it runs radially outwards 
relative to the orthogonal plane surface. Each weight 35 
roller 42, 43 is stored movable in a radial direction of the 
crankshaft 1 9, coming into contact with both the pulley 
side guide surfaces 40b, 40c, and the cam side guide 
surface 41 a in a groove A formed by the pulley side 
guide surface 40b, 40c and a pair of ribs 40d, 42e placed 40 
between each pulley side guide surface 40b, 40c and 
the cam side guide surface 41 a. 
[0030] The 6 pulley side guide surfaces 40b, 40c com- 
prise 3 pairs of guide surfaces consisting of a first pulley 
side guide surface 40b and a second pulley side guide *s 
surface 40c having different shapes. On the rear surf ace 
of the drive side movable pulley piece 40, cylindrical 
section 40f having a cylindrical shape is arranged at the 
outer position in a radial direction of the pulley side guide 
surface 40b, 40c protruding towards the cam plate 41 so 
side. Inside the cylindrical section 40f, in correspond- 
ence with first and second pulley side guide surfaces 
40b, 40c, a first stopper surface 40g to prevent a first 
weight roller 42 from moving outwards in a radial direc- 
tion, to be described later, and a second stopper surface 55 
40h actually preventing a second weight roller 43 from 
moving outwards in the radial direction, to be described 
later, are provided. The second stopper surface 40h is 
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positioned further inwards in the radial direction than the 
first stopper surface 40g. Accordingly, the length of the 
second pulley side guide surface 40c in the radial direc- 
tion is shorterthan the first pulley side guide surface 40b 
in the radial direction, but at a part further inwards than 
the position where the second stopper is arranged, the 
shape of each guide surface of the first and second pul- 
ley side guide surfaces 40b, 40c are similar. First and 
second pulley side guide surfaces 40b, 40c are ar- 
ranged alternately in the peripheral direction, and 3 first 
pulley side guide surfaces 40b are provided at a uniform 
distance, and 3 second pulley side guide surfaces 40c 
are also provided at a uniform distance. 
[0031 ] 6 weight rollers 42, 43 with similar shapes com- 
prise 2 types of weight rollers, namely 3 first weight roll- 
ers 42 and 3 second weight rollers 43 with the weight of 
the second weight rollers being lighter than the first 
weight rollers 42 . The first weight rollers 42 are arranged 
to be guided by the first pulley side guide surface 40b, 
and the second weight rollers 43 are arranged to be 
guided by the second pulley side guide surface 40c. In 
Fig. 5, showing a cross section of part of it, first, second 
weight rollers 42, 43 are provided with cylindrical sec- 
tions 42a, 43a with similar outer diameters and different 
inner diameters. The peripheral surfaces of the cylindri- 
cal sections 42a, 43a and ends of those close to the out- 
er periphery are covered with a cover 42b, 43b made of 
synthetic resin. Therefore, the drive side movable pulley 
piece 40 and the cylindrical sections 42a, 43a, both 
made of metal, are prevented from coming into contact 
with each other, so that each weight roller 42, 43 can 
rotate smoothly. 

[0032] Next, both stopper surfaces 40g, 40g will be 
described. The first stopper surface 40g comprises a 
plate surface at approximately right angles to the orthog- 
onal plane surface, and prevents the first weight roller 
42 from moving in a radial direction in the high-speed 
rotation range where rotational speed is higher, so that 
a minimum gear ratio is set . The second stopper sur- 
face 40h comprises a sloped plane surface crossing the 
orthogonal plane surface forming an acute angle of 6 
smaller than 90° at an outer side in the radial direction, 
so that the distance from a rotating axis line L increases 
further to the end of the cylindrical section 40f along the 
axial direction of the crankshaft 19. 
[0033] Angle e is set to prevent the second weight roll- 
er 43 from coming into contact with the second pulley 
side guide surface 40c in the high-speed rotation range 
after coming into contact with the second stopper sur- 
face 40h in a condition where the rotational speed of the 
interna! combustion 4 reaches the designated minimum 
rotational speed in the middle-speed rotation range 
where the middle gear ratio is set as described later. 
Also, angle 6 is set so as not to actually participate in 
transmission in the high-speed rotation range where the 
minimum gear ratio is set, i.e., to make a force compo- 
nent based on the centrifugal force of the second weight 
roller 43 applied by coming into contact with the second 
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stopper surface 40h that moves the drive side movable 
pulley piece 40 in the axial direction as small as possi- 
ble, so that first weight roller 42 does not govern the 
movement of drive side movable pulley piece 40 in the 
axial direction as a result of movement of the first weight 
roller 42 in the radial direction on the first pulley side 
guide surface 40b. 

[0034] As the second stopper surface 40h slopes, as 
described in Fig. 7, when the second weight roller 43 
comes into contact with the second stopper surface 40h, 
the center of gravity of the second weight roller 43 C1 
is positioned closer to the cam plate 41 by a designated 
distance d in the axial direction of the crankshaft 1 9 from 
the contact line C2 of the second weight roller 43 and 
second stopper surface 40h. In Fig. 7, as centrifugal 
force F effects the second weight roller 43 and a moment 
M acts in a clockwise direction, the second weight roller 
43 rolls and moves slightly in a radial direction and 
comes into contact with the cam plate 41 , and after that 
the second weight roller 43 is also pressed against the 
cam plate 41 by the moment M. Thesecond weight roller 
43 is also pressed against the cam plate 41 as a result 
of the force component Ft towards the cam plate 41 of 
the centrifugal force F, caused by the second weight roll- 
er 43 coming into contact with second stopper surface 
40h. As a result, in a high speed rotation range, even 
when vibrations of the internal combustion engine 4 
cause vibration of drive pulley 38 in the axial direction 
of the crankshaft 19, a space in the axial direction be- 
tween the second pulley side guide surface 40c and the 
second weight roller 43 suppresses the relative move- 
ment of the drive side movable pulley piece 40, cam 
plate 41 and second weight roller 43 in the axial direc- 
tion, so that the second weight roller 43 can be prevent- 
ed from collision with the second pulley side guide sur- 
face 40c and the cam plate 41 . 

[0035] Here "movement of the second weight roller in 
the radial direction is actually prevented by the second 
stopper surface 42h" describes the state of prevention 
where movement of the second weight roller 43 in the 
axial direction after coming into contact with the second 
stopper surface 40h is prevented, but there is a possi- 
bility of slight movement in the radial direction to such 
as extent as not to govern movement of the drive side 
movable pulley piece 40 in the axial direction. 
[0036] As shown in Fig. 2, the driven pulley 48 of the 
automatic transmission 35 is attached at the left end of 
the driven shaft 47 arranged at a rear position of the 
case body 7a of the transmission case 7 and oriented 
in a widthwise direction of a motorcycle 1 . As shown in 
Fig. 8, the driven pulley 48 comprises a driven side fixed 
pulley piece 52 fixed integrally to an inner sleeve 51 ro- 
tatably supported on the driven shaft 47 by a pair of 
bearings 40 and 50, a driven side movable pulley piece 
54 fixed integrally to an outer sleeve 53 slidably fitted in 
the axial direction and rotating direction of driven shaft 
47 to an outer periphery of the inner sleeve 51 , and a 
spring 55 formed from of a cylindrical pressed coil 



spring, urging the driven side movable pulley piece 54 
against the driven side fixed pulley piece 52 by its spring 
force. 

[0037] A cam groove 57 that enables relative move- 
ment of the driven side movable pulley piece 54 in the 
axial direction with respect to the driven side fixed pulley 
piece 52 is provided on an outer sleeve 53. The cam 
groove 57 consists of a sloped section that enables the 
driven side fixed pulley piece 52 and the driven side 
movable pulley piece 54 to move in a rotating direction 
and axial direction in the condition that the difference of 
the rotational speed between the driven side fixed pulley 
piece 52 and the driven side movable pulley piece 54 is 
larger than a prescribed value. Grease is filled in the 
cam groove 58 where the driven side fixed pulley piece 

52 and the driven side movable pulley piece 54 can ro- 
tate integrally under normal conditions. An oil seal 58 is 
mounted on the two ends of the inner periphery of outer 
sleeve 53 that contact and slide on the outer periphery 
of the inner sleeve 51 . A cam groove 57 is also covered 
in an oil tight manner by a seal cover 60 having a cylin- 
drical shape fitted into an outer periphery of outer sleeve 

53 via an O ring 59. A spring bearing section 60a that 
the right end of the spring 55 comes into contact with is 
arranged at the right end of the seal cover 60, and the 
spring bearing section 60a comes into contact with the 
driven side movable pulley piece 54. 

[0038] With respect to the driven shaft 47, a centrifu- 
gal starting clutch 36 provided at the left end positioned 
further to the left than the driven side movable pulley 
piece 54 comprises a clutch outer 61 spline connected 
to the driven shaft 47, fixed in an axial direction, and 
rotating integrally with the driven shaft 47, and a drive 
plate 62 fixed to and rotating integrally with the inner 
sleeve 51 at an inner side of the clutch outer 61 . In a 
condition where the inner sleeve 51 rotates faster than 
a prescribed first rotational speed n1 mentioned later, a 
clutch shoe 63 swingably supported by a drive plate 62 
swings and moves to an outer side in the radial direction 
by centrifugal force against the spring force of the clutch 
spring 64. Then frictional member 65 provided on an 
outer periphery of the clutch shoe 63 comes into contact 
with the inner peripheral surface of the clutch outer 61 , 
and the starter clutch 36 becomes connected. 
[0039] A spring 55 is guided by a spring guide 66 
made of self-lubricating synthetic resin such as nylon 
and arranged at an inner side so as to keep its cylindrical 
shape during expansion and compression, and there- 
fore the linearity of the spring force is secured. A spring 
guide 66 comprises a flange section 66a composing a 
spring junction that the left end of the spring 55 comes 
into contact with, and a cylindrical section 66b arranged 
inside the spring 55 and extending in an axial direction 
of the spring 55. The spring guide 66 is supported by 
the flange section 66a fitted into an inner periphery of 
an indented section provided on the drive plate 62 : and 
an inner periphery of the cylindrical section 66b fitted 
into the seal cover 60. 
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[0040] As shown in Fig. 9, a cylindrical section 66b of 
the spring guide 66 with the similar inside diameter 
along its axial line comprises a similar diameter member 
66c with a similar outside diameter, first tapered section 
66d having a tapered shape with a diameter decreasing 
at the end, and a second tapered section 66e with a di- 
ameter decreasing at the end and sloping more than the 
first tapered section 66d, in the order starting from the 
flange section 66a to the end along the axial line. 
[0041] Lengths of the similar diameter section 66c, 
first tapered section 66d, and second tapered section 
66e in the axial direction are set at a suitable length. The 
length of the similar diameter section 66c, which comes 
into contact with an inner periphery of the spring 55, is 
the thickest and has high rigidity, is set at a length ca- 
pable of supporting the spring 55 in a stable condition 
while suppressing deflection of the spring 55 in a radial 
direction caused by vibrations. At the first tapered sec- 
tion 66d a slight space is formed between the inner pe- 
riphery of the spring 55 to protect against frictional force 
caused by coming into contact with the spring 55 and 
enable smooth expansion prevent the spring 55 from 
collapsing or bending by making the slope of the taper 
gentle. The second tapered section 66e with a steep 
slope adjacent to the end forms a relatively large space 
between inner periphery of the spring 55, so that a spiral 
wire rod forming the spring 55 does not get caught on 
the end of spring guide 66 when the spring 55 is com- 
pressed. A seal cover 60 fitted into an inner periphery 
of the spring guide 66 is positioned on an inner periphery 
of the first tapered section 66d and the second tapered 
section 66e in the state where the driven side movable 
pulley piece 54 is in the very vicinity of the driven side 
fixed pulley piece 52. 

[0042] With the drive pulley 38 and driven pulley 48 
formed as described as above, each fixed pulley piece 
39, 52 and movable pulley piece 40, 54 sandwich the V- 
belt 67 wound around both pulleys 38, 48 between the 
contact surface of the V-belt 67 arranged at their oppo- 
site sides in a cone shape. 

[0043] Referring to Fig. 2 and Fig. 3, the driven shaft 
47 is linked to a rear shaft 1 2 by the series of gears form- 
ing the final reduction gear 37 and drives the rear shaft 
1 2. A large gear 69 with a large diameter and small gear 
70 with a small diameter are provided on the middle 
shaft 68, the gear 71 with a small diameter on the driven 
shaft 47 meshes with large gear 69 on the middle shaft 
68, and thesmall gear 70 on the middle shaft 68 meshes 
with a large gear 72 on the rear shaft 12. The rotation 
of the driven shaft 47 is reduced in 2 steps and trans- 
mitted to the rear shaft 1 2 by the final reduction gear 37 
formed as described above. 

[0044] Next, a transmitting operation of this automatic 
transmission 35 will be described referring to Figs. 5, 8, 
and 10. When the internal combustion engine 4 is oper- 
ated and the rotational speed of the crankshaft 1 9 is not 
greater than a first rotational speed N1, the starting 
clutch 36 is disengaged, and so the driven shaft 48 is 



stopped and motorcycle 1 is in a stationary state. Here 
at the driven pulley 38, the drive side movable pulley 
piece 40 is at the furthest point in a radial direction of 
crankshaft 19 from the drive side fixed pulley piece 40 

5 due to the tension of the V-belt 67, and here the wrap- 
ping radius of V-belt 67 gets smallest, while at the driven 
pulley 48 the driven side movable pulley piece 54 is 
urged towards the driven side fixed pulley piece 52 and 
becomes closest to it and so the wrapping radius of V- 

10 belt 67 gets the largest, and the rotational power of 
crankshaft 19 is transmitted to driven pulley 48 at the 
largest gear ratio. 

[0045] When rotational speed is greater than the first 
rotational speed N1, the clutch shoe 63 is reciprocated 
15 by centrifugal force and comes into contact with the 
clutch outer 61 . Then the starting clutch 36 starts to get 
connected, the driven shaft 47 starts to rotate, and the 
motorcycle starts cruising. The starting clutch 36 is put 
into a completely connected stale, and the rotational 
power of the crankshaft 19 is transmitted to the driven 
pulley 47 at the largest gear ratio. With the increase in 
rotational speed, centrifugal force of the first weight roll- 
er 42 and second weight roller 43 of the drive pulley 38 
becomes increased. However, while the centrifugal 
force is not greater than a second rotational speed N2, 
the component of force to move the drive side movable 
pulley piece 40 39 in axial direction towards the drive 
side fixed pulley piece is not greater than the tension of 
the V-belt 67 that moves the drive side movable pulley 
piece 40 out from the drive side fixed pulley piece 39. 
Therefore the first weight roller 42 and the second 
weight roller 43 stay at the default position between the 
corresponding first and second pulley side guide surfac- 
es 40b, 40c and the cam side guide surface 41 a ( posi- 
tion Q1 , R1 shown in Fig. 5). There the wrapping radius 
of the V-belt 67 at the drive pulley 38 becomes minimum 
(position P1 shown in Fig. 5), and the wrapping radius 
of the V-belt 67 at the driven pulley 48 becomes maxi- 
mum (position P1 shown in Fig. 8), and the gear ratio is 
kept at the maximum. The maximum gear ratio is kept 
in the low-speed rotating range where the rotational 
speed increases up to the second rotational speed N2, 
and at this gear ratio, the rotational power of crankshaft 
19 is transmitted to the driven shaft 47, and the speed 
of the vehicle changes in proportion to the rotational 
speed. 

[0046] When rotational speed becomes greater than 
the second rotational speed N2, the component of force 
of centrifugal force of the first and second weight roller 
42 and 43 that moves the drive side movable pulley 
piece 40 towards the drive side fixed pulley piece 39 in 
an axial direction becomes larger than the tension of V- 
belt 67. There, at the drive pulley 38, first and second 
weight rollers 42 and 43 are guided by corresponding 
first and second pulley side guide surfaces 40b and 40c 
and the cam side guide surface 41a, and rotate and 
move in a radial direction. The drive side movable pulley 
piece 40 moves in an axial direction and approaches the 
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drive side fixed pulley piece 39, and the wrapping radius 
of V-belt 67 becomes larger. At the driven pulley 48, 
against the spring force of the spring 55, the driven side 
movable pulley piece 54 moves in an axial direction and 
moves apart from the driven side fixed pulley piece 52 
while compressing the spring 55. The wrapping radius 
of the V-belt 67 becomes smaller and the speed is au- 
tomatically changed, 

[0047] When the rotational speed reaches the mini- 
mum prescribed rotational speed where the middle gear 
ratio will be set, the second weight roller 43 comes into 
contact with the second stopper surface 40h and its 
movement in the radial direction is actually prevented 
(position R2 shown in Fig. 5), the component of force of 
the centrifugal force of first weight roller 42 that moves 
the drive side movable pulley piece 40 in an axial direc- 
tion is not greater than the tension of the V-belt 67 which 
moves the drive side movable pulley piece 40 out from 
the drive side fixed pulley piece 39. Therefore the drive 
side movable pulley piece 40 and first weight roller 42 
stay in the current position (position Q2 shown in Fig. 
5). Here the wrapping radius of the V-belt 67 around the 
drive pulley 38 becomes larger (position P2 shown in 
Fig. 5), the wrapping radius of V-belt 67 around the driv- 
en pulley 48 becomes smaller (position P2 shown in Fig. 
8), and the middle gear ratio which is smaller than the 
maximum gear ratio is set. Also, in the middle-speed ro- 
tation range where rotational speed increases up to 3rd 
rotational speed N3, the middle gear ratio is maintained, 
and under this middle gear ratio, the rotational power of 
crankshaft 19 is transmitted to the driven shaft 47, and 
the speed of the vehicle changes corresponding to the 
rotational speed. 

[0048] When the rotational speed increases and ex- 
ceeds the 3rd rotational speed N3, a component of force 
of the centrifugal force of the first weight roller 42, that 
moves drive side movable pulley piece 40 towards the 
drive side fixed pulley piece 39, becomes larger than the 
tension of the V-belt 67. At drive pulley 38, first weight 
roller 42 is guided by corresponding first pulley side 
guide surface 40b and cam side guide surface 41 and 
rolls and moves in the radial direction, and so the drive 
side movable pulley piece 40 moves in an axial direction 
and approaches the drive side fixed pulley piece 39, and 
the wrapping radius of V-belt 67 becomes larger. At the 
driven pulley 48, the driven side movable pulley piece 
54 moves in an axial direction against the spring force 
of the spring 55 while compressing the spring 55, and 
as the wrapping radius of V-belt 67 becomes smaller, 
transmission can be automatically operated. 
[0049] At this time, the second weight roller 43 is not 
involved in the movement of the drive side movable pul- 
ley piece 40 in the axial direction and rolls slightly over 
the sloped second stopper surface 40h in radial direc- 
tion, and is pressed onto the cam plate 41 by the force 
effected by a moment M based on the centrifugal force 
and a component of force Ft of the centrifugal force in 
the direction toward the cam plate. 



14 

[0050] When first weight roller 42 comes into contact 
with the first stopper surface 40g and is prevented from 
moving in the radial direction (position Q3 shown in Fig. 
5), the drive side movable pulley piece 40 stays at the 
5 position and the wrapping radius of the V-belt around 
the drive pulley 38 becomes maximum (position P3 
shown in Fig. 5) and the wrapping radius of the V-belt 
67 around the driven pulley 48 becomes minimum (po- 
sition P3 shown in Fig. 8), and a minimum gear smaller 

10 than the middle gear ratio is set. The second weight roll- 
er 43 is pressed onto the cam plate 41 after moving 
slightly in a radial direction (position P3 shown in Fig. 
5). in the following high-speed rotation range, the mini- 
mum gear ratio is maintained, and with this gear ratio, 

15 the rotational force of crankshaft 1 9 is transmitted to the 
driven shaft 47, and the vehicle speed changes corre- 
sponding to the rotational speed. 
[0051] The following is a description of the operational 
effects of the embodiment with the configuration de- 

20 scribed above. 

[0052] In the high rotation range of the internal com- 
bustion engine in the state where the second weight roll- 
er 43 comes into contact with second stopper and is ac- 
tually prevented from moving in the radial direction, 

25 when a space is formed between the second weight roll- 
er 43 and the second pulley side guide surface, vibra- 
tions of the internal combustion engine, etc., for exam- 
ple, a vibration of the crankshaft 1 9 in an axial direction 
caused by the combustion and burst energy around the 

30 top dead center of the piston 20 of the internal combus- 
tion engine 4. is transmitted to the drive pulley 38 and 
cause relative movement between the drive side mov- 
able pulley piece 40, the cam plate 41 and the second 
weight roller 43 in an axial direction of the crankshaft 1 9 

35 and second weight roller 43 may collide with second pul- 
ley side guide surface 40c of the drive side movable pul- 
ley piece 40 and cam side guide surface 41a. As the 
weight of the second weight roller 43 is lighter than the 
weight of the first weight roller 42, the energy of collision 

40 js small. Therefore wear of second pulley side guide sur- 
face 40c, cam side guide surface 41a, and second 
weight roller 43 can be reduced. Further, as the energy 
of collision is small, a crashing noise due to collision is 
small and so noise can be reduced. 

45 [0053] As a result, wear of the second pulley side 
guide surface 40c, cam side guide surface 41 a and sec- 
ond weight roller 43 will be reduced. The second weight 
roller 43 can move in a radial direction smoothly, there- 
fore transmission can be performed smoothly. As wear 

50 is reduced, set transmission characteristics can be kept 
over the long term and noise due to the collision of sec- 
ond weight roller 43 can be reduced. 
[0054] Furthermore, in the high-speed rotation range, 
as the weight of the second weight roller 43 is lighter 

55 than the first weight roller 42, occurrence of wear and 
noise due to the collision of the second weight roller 43 
against the second pulley side guide surface 40c and 
the cam side guide surface 41 a are reduced. Addition- 
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ally, when vibrations of the internal combustion engine 
4, etc. are transmitted to the drive pulley 38 and a force 
causing the relative movement between the drive side 
movable pulley piece 40, the cam plate 41 and the cen- 
trifugal weight in an axial direction of the crankshaft 19 
acts, relative movement of the second weight roller 43 
in an axial direction of the crankshaft 19 can be. sup- 
pressed because the second weight 43 roller is pressed 
onto the cam plate 41 by a pressing force generated as 
a result of coming into contact with the sloped second 
stopper surface 40h, i.e., a force effected by moment M 
due to centrifugal force generated at the second weight 
roller and a component of force Ft in a direction towards 
cam plate 41 . Therefore collisions of the second weight 
roller 43 against the second pulley side guide surface 
40c and cam side guide surface 41a can be reduced, 
and the occurrence of wear of second pulley side guide 
surface 40c, cam side guide surface 41a and second 
weight roller 43 due to collision can be suppressed. Oc- 
currence of noise due to collision can also be sup- 
pressed. 

[0055] As a result, as the occurrence of collisions of 
second weight roller 43 can be suppressed, wear of the 
second pulley side guide surface 40c, cam side guide 
surface 41 a and second weight roller 43 can be further 
reduced, and therefore the second weight roller 43 can 
move in a radial direction smoothly enabling smooth 
transmission. Also, as wear of those parts is reduced, 
set transmission characteristics can be maintained over 
the long term. Furthermore, noise due to the collisions 
of the second weight roller 43 can be further reduced. 
[0056] A space, which becomes wider at the end, is 
formed between the outer periphery of the second ta- 
pered section 66e of the tapered section 66b of the cy- 
lindrical spring guide arranged inside the spring 55 con- 
sisting of a cylindrical coil spring of the driven pulley 48 
and the inner periphery of spring guide 55 . Therefore 
when changing speed, the driven side movable pulley 
piece 54 moves in an axial direction as the driven side 
movable pulley piece 54 is moved in the axial direction 
by the centrifugal force acting on the first and second 
weight rollers 42 and 43 and the spring 55 is com- 
pressed, and the wire rod wound in a spiral will not be 
caught by coming into contact with the end of the spring 
guide. 

[0057] As a result, the driven side movable pulley 
piece 54 can move in an axial direction smoothly, ena- 
bling smooth transmission. As only the end of the spring 
guide has a tapered shape : the spring can be prevented 
from collapsing or bending due to parts of the spring 
guide 66 other than its end, and therefore the function 
of the spring guide will not be lost. In particular, at the 
first tapered section 66 with a more gentle slope com- 
pared the tapered section 66e, a slight space is formed 
between the first tapered section and the innerperiphery 
of the spring 55 so that the spring 55 will not be prevent- 
ed from smooth expansion and compression by friction- 
al force generated by coming into contact with the spring 



55, and prevented from collapsing and bending by mak- 
ing the taper slope gentle. 

[0058] Additionally, in the state where the driven side 
movable pulley piece 54 is in the very vicinity of the driv- 

5 en side fixed pulley piece 52, the seal cover 60 meshed 
with the inner periphery of the spring guide 66 is posi- 
tioned in the inner periphery of the first tapered section 
66d and second tapered section 66e. Despite the fact 
that the spring guide 66 is thinned by the taper, as its 

10 rigidity is strengthened by the rigidity of seal cover 60, 
both the tapered sections 66d and 66e merely get dis- 
placed by vibrations, and therefore the spring guide 66 
can function efficiently. 

[0059] The spring guide 66 is made of self-lubricating 

*5 synthetic resin. Friction al force against the spring 55 is 
kept small by the self- lubrication of the spring guide 66 
in the case where the spring 55 comes into contact with 
and slides on spring guide 66. Therefore the spring 55 
can be expanded and compressed smoothly, enabling 

20 smooth transmission. 

[0060] Following is a description of the embodiment 
with a modified configuration of part of the configuration 
of the embodiment mentioned above. 
[0061] In the preceding embodiment, the weight of 

25 second weight roller 43 is lighter than the first weight 
roller 42, and the second stopper surface 40h is sloped 
so that a pressing force to press second weight roller 46 
onto cam plate 41 will be generated by contact of the 
second weight roller 43 against the second stopper sur- 

30 face 40h . Weight of the second weight roller 43 may also 
be made lighter than the first weight roller 42, and the 
second stopper surface 40h may be provided as a plane 
surface that goes radially outwards against the orthog- 
onal plane surface as well as the first stopper surface 

35 40g. The weight of the second weight roller 43 may also 
be equal to that of the first weight roller 42, and the sec- 
ond stopper surface 40h may be sloped so that pressing 
force to press the second weight roller 46 onto the cam 
plate 41 will be generated by the contact of the second 

40 weight roller 43 against the second stopper surface 40. 
In any case, as wear of second pulley side guide surface 
40c, cam side guide surface 41 a and second weight roll- 
er 43 due to collisions of the second weight roller 43 are 
suppressed, the second weight roller 43 can move in a 

45 radial direction smoothly, thus enabling smooth trans- 
mission, also, due to the suppression of the wear of 
these elements, set transmission characteristics can be 
maintained over the long term, and furthermore, noise 
due to the collision of the second weight roller 43 can 

so be suppressed. 

[0062] In the embodiment described above, a plurality 
of guide surfaces arranged with clearance in the periph- 
eral direction to guide the movement of the first and sec- 
ond weight rollers 42 and 43 in the radial direction are 

55 provided as first and second pulley side guide surfaces 
40b, and 40c on the drive side movable pulley piece 40. 
However, a guide surface corresponding to these first 
and second pulley side guide surface 40b and 40c can 
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be provided on the cam plate 41 , the guide surface con- 
sisting of a circular surface that can be provided on a 
rear surface of the drive side movable pulley piece 40. 
In this case, the first and second stopper surfaces 40g 
and 40h can be provided on the cam plate 41 as well. 
The second stopper surface 40h arranged as a plane 
surface can be arranged as a circular surface with a sim- 
ilar slope. 

[0063] In the embodiment described above, there are 
2 types for each of the guide surfaces 40b and 40c hav- 
ing different shapes, and weight rollers 42 and 43 with 
different weights. Those guide surfaces and weight roll- 
ers can be provided with 3 types for each, and in this 
case, more than 2 middle gear ratios can be set. Addi- 
tionally, numbers of the plurality of guide surfaces ar- 
ranged with clearance in a peripheral direction are not 
limited to 6 and can set at appropriate numbers. For ex- 
ample, when there are 3 types of guide surface, 9 guide 
surfaces can be provided. Also, it is possible to have a 
drive source other than an internal combustion engine 
4 as the engine. 

[0064] The invention provides a V-belt-type automatic 
transmission for a vehicle capable of smooth transmis- 
sion. 

To achieve this, a V-belt-type automatic transmis- 
sion for a vehicle is provided with a drive pulley 38 and 
a driven pulley 48, wherein a plurality of centrifugal 
weights 42 and 43 arranged between a movable pulley 
piece 40 of a drive pulley 38 and a cam plate 41 are 
moved in a radial direction by the centrifugal force, the 
wrapping radius of the V-belt 67 wound around the drive 
pulley 38 and the driven pulley 48 is changed, a maxi- 
mum gearratio in a low-speed rotation range and a min- 
imum gear ratio in a high-speed rotation range are set, 
the movement in a radial direction of the centrifugal 
weight 43, one of the plurality of centrifugal weights 42 
and 43, is actually prevented by the stopper surface 40h 
at the rotational speed in a middle-speed rotation range, 
and the middle gear ratio is set. The centrifugal weight 
43 is made lighter than the remaining centrifugal weight 
42, and the stopper surface 40h is sloped, and therefore 
a pressing force pressing the centrifugal weight 43 
against cam plate 41 will be generated. 



Claims 

1 . A V-belt-type automatic transmission for a vehicle, 
having a wrapping radius of a V-belt (67), which is 
wound around a drive pulley (38) provided on a 
drive shaft of an engine and a driven pulley (48) pro- 
vided on the driven shaft to transmit torque of the 
drive shaft to the driven shaft, changed based on 
movement in a radial direction along both guide sur- 
faces of a plurality of centrifugal weights (42 : 43) ar- 
ranged between a pulley side guide surface (40b,c) 
provided on a movable pulley piece (40) of the drive 
pulley (38) and a cam side guide surface (41 a) pro- 



vided on a cam plate (41), a maximum gear ratio in 
a low-speed rotation range and a minimum gear ra- 
tio in a high-speed rotation range are set, and some 
(43) of the plurality of centrifugal weights are actu- 
ally prevented from moving in a radial direction at a 
speed faster than a prescribed rotational speed in 
a middle-speed rotation range, to thereby set a mid- 
dle gear ratio in a middle-speed rotation range, 
wherein 

some (43) of the centrifugal weights are light- 
er than the remaining (42) centrifugal weights. 

2. A V-belt-type automatic transmission for a vehicle, 
having a wrapping radius of a V-belt (67), which is 
wound around a drive pulley (38) provided on a 
drive shaft of an engine and a driven pulley (48) pro- 
vided on the driven shaft to transmit torque of the 
drive shaft to the driven shaft, changed based on 
movement in a radial direction along both guide sur- 
faces of a plurality of centrifugal weights (42,43) ar- 
ranged between a pulley side guide surface (40b,c) 
provided on a movable pulley piece (40) of the drive 
pulley (38) and a cam side guide surface (41a) pro- 
vided on a cam plate (41), a maximum gear ratio in 
a low-speed rotation range and a minimum gear ra- 
tio in a high-speed rotation range are set, and some 
(43) of the plurality of centrifugal weights are actu- 
ally prevented from moving in a radial direction at a 
speed faster than a prescribed rotational speed in 
a middle-speed rotation range, to thereby set a mid- 
dle gear ratio in a middle-speed rotation range, 
wherein 

a stopper surface (40h) provided on the mov- 
able pulley piece, which actually prevents some of 
the centrifugal weights from moving in a radial di- 
rection, or a stopper surface provided on the cam 
plate, are sloped so that a pressing force for push- 
ing some of the plurality of centrifugal weight 
against the cam plate is generated based on con- 
tact of some of the plurality of centrifugal weights 
against the stopper surface. 

3. The V-belt-type automatic transmission for a 
vehicle , provided with a drive pulley (38) attached 
to a drive shaft of the engine, a driven pulley (48) 
attached to a driven shaft, and a V-belt (67) wound 
around the drive pulley and the driven pulley to 
transmit the rotational power of the drive pulley to 
the driven pulley, the wrapping radius of the V-belt 
around the drive pulley and the driven pulley being 
changed by moving a movable pulley piece (40) of 
the drive pulley (38) against force of a spring (55) 
in response to the movable pulley piece of the drive 
pulley being moved by centrifugal force of the cen- 
trifugal weights, wherein 

the spring (55) is a cylindrical coil spring, and 
an outer peripheral surface of a tip (66d,e) of a cy- 
lindrical spring guide (66) arranged inside the spring 
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has a tapered shape, with the outer diameter be- 
coming smaller towards the end. 

The V-belt-type automatic transmission for a vehi- 
cle of claim 3, wherein the spring guide (66) is made 5 
of synthetic resin with self lubricating characteris- 
tics. 
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